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A Laser Ablation Method for the Synthesis of Crystalline 
Semiconductor Nanowires 

Alfredo M. Morales, Charles M. Lieber * 

A method combining laser ablation cluster formation and vapor-liquid-solid (VLS) growth was 
developed for the synthesis of semiconductor nanowires. In this process, laser ablation was 
used to prepare nanometer-diameter catalyst clusters that define the size of wires produced by 
VLS growth. This approach was used to prepare bulk quantities of uniform single-crystal silicon 
and germanium nanowires with diameters of 6 to 20 and 3 to 9 nanometers, respectively and 
lengths ranging from 1 to 30 micrometers. Studies carried out with different conditions and 
catalyst materials confirmed the central details of the growth mechanism and suggest that well- 
established phase diagrams can be used to predict rationally catalyst materials and growth 
conditions for the preparation of nanowires. 
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Silicon nanowires prepared by laser ablation at high 
temperature 

Appl. Phys. Lett. 72, 1835 (1998); DOI:10.1063/1. 121199 

Issue Date: 13 April 1998 

Y. F. Zhang, Y. H. Tang, N. Wang, D. P. Yu, C. S. Lee, I. Bello, and S. T. Lee 

Department of Physics and Materials Science, City University of Hong Kong, Kowloon, Hong Kong 

Silicon nanowires have been synthesized in high yield and high purity by using a high-temperature laser-ablation 

method with growth rates ranging from 10 to 80pm/h. Transmission electron microscopic investigation shows 

that the nanowires are crystalline Si, and have diameters ranging from 3 to 43 nm and length up to a few 

hundreds microns. Twins and stacking faults have been observed in the Si core of the nanowires. The lattice 

structure and constant of the nanowires as determined from x-ray diffraction (XRD) are nearly identical to those 

of bulk Si, although the relative XRD peak intensities are different from those of randomly oriented Si crystallites. 

Raman scattering from the nanowires shows an asymmetric peak at the same position as that of bulk crystalline 

silicon. ©1998 American Institute of Physics. 
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